Introduction {#sec0005}
============

The World Health Organization (WHO) named the new coronavirus (SARS-CoV-2) disease Coronavirus Disease 19 (COVID-19) and have stated that COVID-19 is a pandemic. SARS-CoV-2 is a betacoronavirus, similar to SARS-CoV and MERS-CoV, with multiple possible transmission routes, including fecal-oral, and is characterized by a high infectivity \[[@bib0005],[@bib0010]\].

The outcomes of perinatal COVID-19 in infants are still under debate. Differently to some reassuring data about neonatal outcomes \[[@bib0015]\], other reports have discussed adverse effects on newborns, such as fetal and respiratory distress, thrombocytopenia accompanied by abnormal liver function and even death \[[@bib0020]\].

Concern is rising on the possibility that SARS-CoV-2 may be vertically transmitted \[[@bib0025]\], even if current evidence is inconclusive. IgM virus-specific antibodies have recently been detected in neonatal blood sera samples, obtained from one mother who tested positive for COVID-19 \[[@bib0030]\]. However, as SARS-CoV-2 was not detected in amniotic ﬂuid, cord blood or breastmilk \[[@bib0035]\] at RT-PCR assays, this may exclude two possible vertical transmission pathways, i.e. intrauterine infection and breastfeeding.

Vertical transmission can also occur during vaginal delivery, through neonatal contact with fluids of both the vagina and the rectum, as is already well known for pathogens such as Group B Streptococcus \[[@bib0040]\] and Human Papilloma Virus (HPV) \[[@bib0045]\]. The presence of SARS-CoV-2 in the vaginal fluid of women with severe COVID-19 has been excluded \[[@bib0050]\]. However, SARS-CoV-2 has been found in the stools of one out of three non-pregnant positive COVID-19 patients \[[@bib0010]\]. The first potential vertical transmission, occurring during vaginal delivery in a COVID-19 positive pregnant woman with rectal and stool maternal positive swabs for SARS-CoV-2, has recently been reported \[[@bib0055]\]. This case suggests that SARS-CoV-2 can enter the neonatal nasopharynx during vaginal delivery, potentially triggering neonatal infection.

Current recommendations for pregnant women who tested positive for COVID-19 suggest that delivery mode should be determined primarily by obstetric indication and the mode of birth should not be inﬂuenced by the presence of COVID-19, unless the woman's respiratory condition demands urgent intervention for birth complications \[[@bib0060],[@bib0065]\].

Practical limitations of Pre-labour screening {#sec0010}
---------------------------------------------

On the basis of this evidence, we suggest a pre-labor anorectal swab be taken from pregnant women who test positive for COVID-19 to identify newborns at risk of perinatal infection and reduce the potential risk of vertical transmission \[[@bib0055]\]. However, the heavy workloads laboratories currently have to deal with for the diagnosis of COVID-19 worldwide makes the hypothesis of further scaling up for anorectal screening in all women programmed for vaginal birth and potential SARS-CoV-2 carriers, an unlikely proposition. Currently, there is no strong evidence in support of elective Caesarean section (CS) either in these patients if anorectal swab results are not available.

We propose some preventive measures to be taken in an effort to reduce the potential risk of vertical transmission of SARS-CoV-2 during vaginal birth in women. This advice is not intended to replace that proposed by international associations, such as the WHO, RCOG and ACOG, and should rather be considered additional information provided in the light of the most recent evidence on the consequences of COVID-19 in pregnancy and during vaginal birth.

Advice and Rationale for prevention of potential vertical transmission of COVID-19 at Vaginal delivery {#sec0015}
------------------------------------------------------------------------------------------------------

### Recommendation 1 {#sec0020}

An admission evaluation should be made in the obstetric unit, taking accurate notes of when the woman tested positive for COVID-19. Data on the type and timing of the onset of any signs and symptoms that could have been associated with the COVID-19 infection should be collected.

### Rationale {#sec0025}

Although the typical incubation period for COVID-19 is about five days, it may range from two to 14 days \[[@bib0070]\].

The most common symptoms are fever, acute persistent cough, hoarseness and/or nasal discharge/congestion, although diarrhea has also been reported in 2.0--10.1% of patients who tested positive for COVID-19 \[[@bib0075]\].

### Recommendation 2 {#sec0030}

A rectal and stool swab should be taken if there is an adequately equipped reference laboratory available **(see** Flowchart [1](#fig0005){ref-type="fig"} **)**.Chart 1Pathway showing how to deal with COVID-19 Pregnant women in Labour (Flowchart [1](#fig0005){ref-type="fig"}).Chart 1

### Rationale {#sec0035}

SARS-CoV-2 has been found in the stools of non-pregnant and pregnant patients with COVID-19 \[[@bib0005],[@bib0045]\]. Patients with a positive rectal and/or stool test did not always have gastrointestinal symptoms and the presence/absence of these symptoms had no association with the severity of the lung infection \[[@bib0080]\].

It has been estimated that IgG can be detected in positive patients' serum 14 days after symptom onset \[[@bib0085]\] and reported that SARS CoV-2 IgG can be passively transferred across the placenta from mother to fetus \[[@bib0090]\]. Among women who had a recent appearance of COVID 19 symptoms, there may not have been enough time for the development and the transplacental passage of IgG antibodies. These infants are possibly at greater risk of developing severe COVID-19 if infected at birth.

### Recommendation 3 {#sec0040}

Routine vaginal delivery can be proposed if the woman has negative rectal and faecal swabs. Should swab results not be available, vaginal birth can be proposed once the safety measures listed below have been carried out, at least in patients who do not have severe diarrhea (see Flowchart [1](#fig0005){ref-type="fig"}).

### Recommendation 4 {#sec0045}

Enema during the prodromic phase and/or the first stage of labour is not recommended.

### Rationale {#sec0050}

Although enema could potentially avoid stool leakage during the second stage of labour, reducing the amount of viral load at birth, current evidence on neonatal infections other than SARS-CoV-2, do not support its systematic use \[[@bib0095]\].

### Recommendation 5 {#sec0055}

Water birth is not recommended.

### Rationale {#sec0060}

Should rectal and stool swab results not be available and as SARS-CoV-2 has been detected in the rectum and faeces of one out of three non-pregnant patients, delivery in water should not be allowed, since water birth promotes the dispersal of faecal material \[[@bib0080]\]. If both pre-labour swabs are negative, there is currently no evidence to favour one mode of birth over another and, therefore, the mode of birth should be discussed with the woman, taking into consideration her preferences.

### Recommendation 6 {#sec0065}

During the second stage of labour, all positions that allow proper visualization and hygiene of the genito-anal area should be used.

### Rationale {#sec0070}

Women should be encouraged to adopt any position they find comfortable during the early phase of the second stage of labour \[[@bib0100]\]. However, in order to facilitate disinfection of the external genitalia and reduce contact with maternal faecal material, vaginal birth should be performed in a position that ensures proper visualization of the anus to reduce the risk of neonatal contamination with faecal material.

### Recommendation 7 {#sec0075}

Clean the perineum with standard disinfection methods before the second stage of labour and when the fetal head is engaged or after bowel movement.

### Rationale {#sec0080}

The virus is susceptible to simple disinfectants, such as Povidone‐iodine (7.5%) or Chlorhexidine (0.05%) \[[@bib0105]\].

Perineal care involves thorough cleaning of the patient's external genitalia and surrounding skin, for at least 5 min. Recommended disinfectants should be used to wash the labia majora, inner labia and anal area. The non-dominant hand should gently retract the labia from the thigh and the inside of skin folds be washed with the dominant hand. Wiping should be done from front to back, from perineum to rectum. This process should be repeated on the opposite side, using new sterile swabs. The area should then be rinsed and dried thoroughly.

### Recommendation 8 {#sec0085}

Preferably use warm compresses, soaked in recommended disinfectant, which should be applied onto the perineum during the second stage of labour to prevent severe perineal trauma.

### Rationale {#sec0090}

Warm compresses, applied during the second stage of labour, and selective episiotomy policies should be adopted to lower the risk of severe perineal trauma \[[@bib0110],[@bib0115]\], including sphincter and rectal damage. A midline episiotomy is likely to extend into the anal sphincter causing a third- or fourth degree tear and should, therefore, be avoided \[[@bib0115]\].

### Recommendation 9 {#sec0095}

Apply a discreet sticky anoperineal dressing to cover the anus before the expulsion phase of the presenting part. Once the fetal head has crowned from the vaginal canal, place your hand covered by a sterile glove between the nose and mouth of the newborn and the perineum, whilst waiting for the next contraction.

### Rationale {#sec0100}

Contact of the head, in particular the nasopharynx and neonatal conjunctiva, with the maternal anus should be avoided to reduce the risk of the newborn being contaminated with faecal material. Should the neonate come into contact with faeces, its face should be washed thoroughly with soap and water immediately.

### Recommendation 10 {#sec0105}

Try to avoid instrumental delivery to minimize risk of third- or fourth- degree perineal tears, hemorrhage and potential risk of infection to the obstetrician.

### Rationale {#sec0110}

Instrumental vaginal delivery is the most significant risk factor for post partum hemorrhage and obstetric anal sphincter injuries, even with elective mediolateral episiotomy \[[@bib0120]\] and therefore should be performed only when unavoidable. The risk factors for obstetric anal sphincter injury include primiparity, macrosomia and occipito- posterior position \[[@bib0125]\]. Appropriate care should be taken to minimize risks to the women from post partum hemorrhage and pelvic floor injuries.

### Recommendation 11 {#sec0115}

Caesarean section should be considered in women who tested positive for COVID-19 with a recent onset of symptoms (\<14 days) and with severe diarrhea that compromise the aforementioned standard procedures, as the risk of perinatal transmission is higher and the development of neonatal COVID-19 cannot be excluded (see Flowchart [1](#fig0005){ref-type="fig"}).

### Rationale {#sec0120}

The presence of diarrhea does not allow the exclusion of pre-labour vaginal and/or neonatal contamination during vaginal delivery. If a recent onset of maternal symptoms has been reported, then the newborn is potentially at a higher risk of developing COVID-19 infection, due to the absence of maternal IgG in their serum, that usually appears 14 days after the onset of maternal symptoms \[[@bib0085]\]. Therefore, an elective Caesarean section should be considered. The introduction of serological assays into clinical practice will help the clinician to better assess the individual risk.
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